The photosynthetic rates of intact sporophytes or gametophytes of the fern Todea barbara grown in sterile culture were measured using an infrared gas analyzer. We have overcome some of the attendant difficulties of comparing sporophyte and gametophyte photosynthesis by using cultured sporophytes and gametophytes in sterile tube culture where conditions can be controlled and the two life cycle stages compared under identical conditions. The entire plant is used in both gametophyte and sporophyte gas exchange measurements, thereby making the comparison of the two more physiologically meaningful in the sense that the root system and stem are included as an integral part of the sporophyte plant being measured.
We have overcome some of the attendant difficulties of comparing sporophyte and gametophyte photosynthesis by using cultured sporophytes and gametophytes in sterile tube culture where conditions can be controlled and the two life cycle stages compared under identical conditions. The entire plant is used in both gametophyte and sporophyte gas exchange measurements, thereby making the comparison of the two more physiologically meaningful in the sense that the root system and stem are included as an integral part of the sporophyte plant being measured.
MATERIALS AND METHODS
Cultures of Todea barbara L., originally obtained from R. H. Wetmore, were grown on a medium (7) (8), and 0.8% (w/v) agar (pH 5.5). Sporophytes and gametophytes were separated from mixed cultures, grown for several weeks, and transferred to slightly slanted tubes of fresh medium where they were allowed to grow for at least 2 weeks before measurements were taken. Gametophytes in sterile culture are similar in size and morphology to those in nature. Cultured sporophytes are much smaller than naturally occurring plants and their leaves tend to be juvenile in form. However, they have roots, stems, and leaves in roughly the same proportion as naturally occurring sporophytes. Sporophyte tubes contained one complete plant with roots and six to eight leaves, the largest leaf being 3-4 cm in length. Gametophyte tubes contained several gametophytes which covered the surface of the agar. Cultures were maintained at 22 C and a combination of cool-white fluorescent and incandescent lamps at an intensity of 160 ,uE m-2 s-' was used for illumination on a 12-h on, 12-h off cycle. Cultures were grown in 25-mm tubes in which the agar surface was slanted so that they could be illuminated at the same angle during growth and during the measurement of photosynthesis.
Photosynthetic rates were determined by measuring the change in CO2 concentration in a tank air mixture (0.033% CO2, 21% 02, was taken to ensure that the flowing CO2 was not limiting the photosynthesis rate at any light intensity. The CO2 concentration in the last tube was never lower than 50 ,il/l below atmospheric (280 1d/1). The flow rate of the air was monitored using a Hastings mass flow meter. All of the monitoring devices were connected in series with the fern cultures, and all measurements were made at the same time. The cultures were illuminated from above using a high intensity quartz iodide heat-free light system (Bodkin Optics). Different light intensities were obtained by using screen attenuators. PAR was measured using a calibrated quantum sensor (Lambda, model Li 185A).
Dry weight and Chl content of the cultures were determined at the completion of the photosynthetic measurements. Dry weights were obtained after drying tissue in a drying oven at 70 C to a constant weight. Chl was extracted from gametophytes and entire sporophytes by grinding in 100%o acetone in a mortar. After several extractions, the solution was diluted with water to 80%Yo acetone and centrifuged. The amount of Chl present was determined spectroscopically (2, 6) .
RESULTS AND DISCUSSION
The photosynthetic rates of sporophytes were always much higher than gametophytes, whether expressed on a dry weight or ChM basis. Light compensation points were between 15 and 40 JAE m-2 s-1 for both sporophytes and gametophytes. Gametophytes reached light saturation at a lower intensity than did the sporophytes and had a much lower maximum photosynthetic rate. Figure 1 is a plot of the photosynthetic rates of sporophytes and gametophytes versus light intensity. Sporophytes had higher photosynthetic rates at all light intensities. Even greater differences are seen in Figure 2 in which photosynthetic rates are plotted on a Chl basis versus light intensity, because the amount of Chl per dry weight was higher in gametophytes (10 ,ug ChM/mg dry weight) than sporophytes (6.53 jig Chl/mg dry weight). Table I 
